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Abstract 
We studied the diversity of phytoplankton of Jia Lize wetlands in Kunming and made the environmental evaluation 
of the wetlands on it. After sampling four ponds and three rivers, microscopic observation and identification analysis, 
we found that in the pond 1and 3, cyanobacteria algal blooms, high eutrophication, evaluating as the mid-polluted 
water type A, and in the pond 2 and 4, evaluating as the mid-polluted water type B, Chlorococcum algal blooms. 
Yang Lin river water was as the type B, Guo Ma river was type A, Mi Liang River water was micro-polluted. Studies 
showed that eutrophication of ponds were due to the chemical fertilizer, while Yang Lin River was polluted by the 
agricultural irrigation and living sewage nearby, highly polluted Guo Ma river was due to accommodate lots of 
industrial pollutant. It is necessary for local people to make the pollutant treatment and ecological protection of this 
area.  
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With the economic development and construction of wetlands in Dianchi Lake Basin, with its 
corresponding property changes, these will result in a change of wetland’s ecological process. The change 
of ecological environment will have a profound impact on this area’s ecological environment. After the 
investigation of species and quantity of phytoplankton of Jia Lize wetlands which located in the upstream 
of Kunming Dianchi Lake basin, the direct biological quality of wetlands were evaluated[1~3]. The study 
results can provide comparable information data for the situation and characteristics of phytoplankton 
population changes and water quality after this region developed years later, which is of great significance 
for this region's ecological management and ecological research. 
1. sampling point setting and methods 
1.1 The sampling point are 4 artificial fishponds, Yang Lin River , Mi Liang river, Guo Ma River.  
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1.2 Methods: The phytoplankton are sampled by collecting bottle and plankton acquisition net (25#) . 
The water clarity were measured by black and white board. The altitude, latitude and longitude were 
measured by GPS, and the Ph value of water and the water temperature were measured too. After taking 
water sample to the laboratory, algae were classified and identified by microscopic observation and 
reference to relevant scientific literature. 
2. The investigation results 
2.1 the water sampling location and meteorological and hydrological factors in Jiali Ze(see Table 1) 
Table 1 Actual geographical location and meteorological and hydrological elements 
Note˖T: Tempreture˗Alt.: altitude˗Trans˖Transparency 
2.2 Observation results of phytoplankton which collected from seven samples   
According to microscopic observation and classification literature and books,  planktonic algae in 
the sampling sites were classified and identified, which recorded according to Pascher (1931) 
classification system[4~9]. 
2.2.1. YangLin River sample: 19 species were recorded as follows. 
Cyanophyta˖  
1. Merismopedia spp. 2. Oscillatoria Princeps 3. O. limosa Kutz.4. Melosira granulate ˄Ehr.˅Ralfs  
5.Cyclotella meneghiniana kutz. 6.Tabellaria spp. 7.Navicula cuspidata Kutz.  8. N. cryptocephala Kutz. 
9. N. irdula kutz.  
Euglenophyta˖ 
 10. Euglena viridis Ehrenb. 
Chlorophyta˖ 
11. Pandorina morum Bory 12. Scenedesmus quadricauda  (Turp.) Breb. 13. S. vacuminatus ˄Lagerh.˅
Chod. 14. S.bijugatus˄Turp.˅Kutz. 15.S. obliquus ˄Turp.˅Kutz.16.crucigenia tetrapedia˄Kirch.˅
W. et G.S. West 17. Actinastrum hantzschii Lager. 18. Ankistrodesmus falcatus˄Corda˅Ralfs. 19. 
Raphidium contortum ˄Thur.˅Legn. 
2.2.2.GuoMa river˖5 species recorded 









1Yanglin River 25°15ƍ36Ǝ 103°06ƍ19Ǝ green 25 1898 7.2 25  18:00, 2010.4.19
2GuoMa rivier 25°16ƍ28Ǝ 103°05ƍ44Ǝ  black 26.8 1903 6.7 105  17:30, 2010.4.19
3 Miliang river 25°16ƍ19Ǝ 103°05ƍ40Ǝ green 27.3 1900 7.0 35.5  17:00, 2010.4.19
4 fishpond 1 25°16ƍ22Ǝ 103°04ƍ50Ǝ Maroon 27 1925 7.2 10 15:00, 2010.4.19
5 fishpond 2 25°16ƍ22Ǝ 103°04ƍ50Ǝ 
Dark 
green 
25.8 1925 7.2 12 15:30, 2010.4.19
6 fishpond 3 25°16ƍ22Ǝ 103°04ƍ50Ǝ red 26.5 1925 7.2 22  15:50, 2010.4.19
7 fishpond 4 25°16ƍ22Ǝ 103°04ƍ50Ǝ 
Dark 
green 
26.5 1925 7.2 16.5 16:10, 2010.4.19
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Cyanophyta: 
1. Oscillatoria limosa Kutz. 2.Phormidium spp.3.Navicula cuspidata Kutz.4. Cyclotella meneghiniana 
kutz. 
Chlorophyta: 
5.Scenedesmus quadricauda (Turp.) Breb. 
2.2.3.Mi Liang river˖6 species recorded. 
Cyanophyta: 
1. Merismopedia spp. 
Bacillariophyta: 
2.Cymbella naviculiformis Auersw 3.C. spp.  
Chlorophyta: 
4.Raphidium contortum˄Thur.˅Legn.5. Kirchneriella Lunaris˄Kirch.˅Moebus 6.Spirogyra spps. 
2.2.4. Fish pond 1˖5 species recorded. 
Cyanophyta:    
1.Oscillatoria rubesens 2. Phormidium luridum3. Spirulina jenneri˄Hass.˅ Kutz 
Chlorophyta: 
4. Raphidium contortum ˄Thur.˅Legn.5. Synedra acus Kutz. 
2.2.5.Fish pond 2: 18 species recorded.  
Chlorophyta: 
1.Pandorina morum Bory2. Eudorina elegans Ehr.3.Chlorococcum infusionum˄Schrank˅Menegh.4. 
Pediastrum boryanum˄Turp.˅ Menegh.5.Scenedesmus quadricauda (Turp.) Breb. 6. S. acuminatus 
˄Lagerh. C˅hod. 7. S.bijugatus˄ Turp. K˅utz.8.S. obliquus ˄ Turp. K˅utz.9. Crucigenia tetrapedia˄ Kirch.˅
W. et G.S. West 10.Actinastrum hantzschii Lager. 11. Ankistrodesmus falcatus˄Corda˅Ralfs.12. 
Raphidium contortum ˄ Thur. L˅egn.13Kirchneriella Lunaris˄ Kirch. M˅oebus 14. Cosmarium reniforme 
˄Ralfs˅Arch. 15.Staurastrum controversum 
Bacillariophyta: 
16. Stephanodiscus hantzschii 17.Asterionella formosa 18.Synedra acus Kutz. 
2.2.6.Fish pond 3˖5 species recorded. 
Cyanophyta:    
1.Oscillatoria rubesens 2. Phormidium luridum 3. Spirulina jenneri˄Hass.˅ Kutz 
Chlorophyta: 
4. Raphidium contortum ˄Thur.˅Legn.5. Cladophora fractal˄Dillw.˅Kutz. 
2.2.7. Fish pond 4: 21species recorded. 
Cyanophyta:       
1.Merismopedia spp.2.Spirulina jenneri˄Hass.˅ Kutz 
Chlorophyta: 
3. Pandorina morum Bory4. Eudorina elegans Ehr.5. Chlorococcum  infusionum˄Schrank˅Menegh.6.
Pediastrum boryanum˄ Turp.  ˅ Menegh.7.  P. duplex Meyen8. Scenedesmus quadricauda (Turp.) Breb.9. 
S. acuminatus ˄ Lagerh. C˅hod. 10. S.bijugatus˄ Turp. K˅utz. 11.S. obliquus ˄ Turp. K˅utz. 12. crucigenia 
tetrapedia˄Kirch.˅W. et G.S. West 13.Actinastrum hantzschii Lager.14. A. falcatus˄Corda˅Ralfs. 
15.Raphidium contortum ˄Thur. L˅egn.               16.Kirchneriella Lunaris˄ Kirch. M˅oebus 17. 
Cosmarium reniforme ˄Ralfs˅Arch.            
 18.Staurastrum controversum 
Bacillariophyta: 
19.Stephanodiscus hantzschii 20. Asterionella Formosa 21.Synedra acus Kutz. 
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3. Environment evaluation on planktonic algae diversity 
3.1 Environment evaluation basis 
   Environment evaluation based on: "Algenkunde" ("phycology"), a book, Bohuslav Fott , 1971, Luo 
Di-An translation 1980. The various algae detailed in the book and other literatures[1,5.7,10]. 
1.unclean water level is determined by the amount of biodegradable organic matter. The algae plants 
are particularly sensitive to the fungi’s decomposition of organic reactions. Distribution of certain algae in 
water has a characteristic appearance to the dirty water through these products, but also to the 
self-purification process of water it has some special representation. 
2. clean water zone is in the mountain stream and  the upper reaches of the river, Followed by the 
amount of the sewage into a river or pond, the water zone divided into micro-polluted water zone, 
mid-polluted water A, B and heavy-polluted water belt). 
   3. Heavy-polluted water’s organism indicator mainly are bacteria and cyanobacteria. Sewage zone 
A(few species), B (variety) indicated by the organisms are cyanobacteria, diatoms and green algae. 
Micro-polluted zone is the end of oxidation of sewage, such as oligotrophic lake, dam, etc. Clean water 
only exit in the spring which are limited to open and their flow source, which are few species too. 
3.2 Evaluation results for every samples 
  1. Yanglin River : the dominant species is Oscillatoria algae  and diatoms are mainly associated 
species.19 species of algae are recorded.The water is polluted in some extent. The reason is due to 
drought recently which reduced self-purification capacity of the river fluid. The other reason is that the 
river is the main river of Yang Lin town. The irrigation and living sewage and industrial effluent are 
mainly received by this watercourse. 
   This river is mid-polluted water B type, For its various algae species, the characteristic species are: O. 
limosa Kutz., Melosira granulate, C. meneghiniana, Navicula, Scenedesmus ,(for example S. obliquus), 
Euglena, Crucigenia,Pandorina, Ankistrodesmus. 
   2. GuoMa River sample: planktonic species are few, biomass is very low, the water is polluted 
heavily. The dominant species are Oscillatoria and Phormidium algae on the sewage sludge, associated 
species of diatoms is N.cuspidata. Cyclotella and Green algae Scenedesmus are very few in the water. 5 
species of algae were recorded. industrial effluent are mainly received by this watercourse. 
This river is mid-polluted water A type, For its very few species of algae, the characteristic algae are 
Oscillatoria and Phormidium. 
   3. Mi Liang River samples: Biomass is not high, but two species in Spirogyra grow well. 
Ceratophyllum of higher plants live in the water too, this means less water pollution. 6 species of algae 
were recorded 
   This river is micro-polluted water zone.The characteristic algae are Spirogyra spp. in Zygnematales of 
Conjugatophyceae. 
   4. Fishponds 1: water blooms, water color is brown and red.The algal bloom is formed by the algae 
Oscillatoria and Phormidium. Algae O.rubesens bloom is red, algae Phormidium luridum) blooms is 
brown, appearing Frequently in the summer. 5 species of algae were recorded. 
  This pond is mid-polluted water A type, For there is very few species of algae in it, and it’s the 
intensive eutrophication village ponds. The characteristics algae are O.rubesens etc. 
   5. Fishponds 2 samples: Chlorococcum  bloom, The algal bloom is usually formed by the algae 
Chlorococcum,Chlorella, Scenedesmus, and Crucigenia, including algae Cosmarium and Cyclotella.The 
water color is green or yellow- green and the transparency is high, indicating the fish pond is fertilized 
frequently. We recorded 18 species of algae in this pond. 
    This pond is mid-polluted water B type, For its many species of algae, and it iseutrophication of 
2340   Xu Tao /  Procedia Environmental Sciences  10 ( 2011 )  2336 – 2341 

ponds suitable for fish farming, especially for carp.     The characteristics algaes are Cyclotella 
meneghiniana, Navicula, Scenedesmus obliquus, Euglena, Crucigenia Pandorina, Ankistrodesmus and 
Cosmarium. 
6. Fishponds 3 samples: This pool is similar to pond 1, but larger body of water, and biomass is 
lower. Water bloom is brown red. The dominant species of algae is Oscillatoria rubesens. Associated with 
other algae such as spirulina algae etc. 5 species of algae were recorded. 
This pond is mid-polluted water A type, For it is intensive eutrophication village ponds. The 
characteristics algaes are O.rubesens and Spirulina etc. 
7. Fishpond 4 : This pool is similar to pond 2, Chlorococcum bloomˈbut  greater transparency, and 
Cyanophyta Spirulina and Merismopedia algae also exist. It indicating that there are some sewage. 21 
species of algae were recorded 
   This pond is mid-polluted water B type, For its many species of algae, and it iseutrophication of 
ponds suitable for fish farming, especially for carp.     The characteristics algaes are Cyclotella 
meneghiniana, Navicula, Scenedesmus obliquus, Euglena, Crucigenia Pandorina, Ankistrodesmus and 
Cosmarium. 
4. Discussion 
All four ponds are heavily eutrophic ponds, of which 1 and 3 water color were red, mainly 
Oscillatoria bloom, of which 2 and 4 are dark green color, Chlorococcum bloom. By observing all the 
ponds of this wetlands, we found that all ponds are attributed to those two types. This means all the ponds 
are formed by the local farmer’s influence. Because fish culture industry is committed to phytoplankton 
growth as high as possible for fish’s bait. They adjust by fertilization to make the pond from oligotrophic 
pond to eutrophic pond, Moderately eutrophic ponds, can be used as bathing places for the purpose of 
recuperation, but when the water bloom formed, it was inappropriate for this purpose of recuperation. 
   The phytoplankton which sampled from three rives shows as follow. YangLin River is very wide, is 
the main rivers of the Yang Lin Town, due to drought, water flow is slow. Although there are not the 
dominant species of the water bloom, but the water transparency is low. The algae monitoring indicate the 
existence of certain agricultural pollution (green algae) and industrial pollution (cyanobacteria). GuoMa 
River is narrow, as the main river of irrigation and accommodating major industrial pollutant, although 
water transparency is high, up to about 1 m and the water flows fast, it is a low diversity of algae and 
oligotrophic river, but the Oscillatoria algae in the water tell us the river was heavily polluted by N, P and 
other pollutant. Mi Liang River is transparent water, and the biodiversity is not high, but lots of 
Spirogyra , epiphytic diatoms and Ceratophyllum of  higher plants in the water, suggested that the river 
water is very clean. 
Overall, because several rivers upstream of the Dianchi Lake basin, it is necessary to make some 
associated pollutant treatment by the local people. It is necessary for the people to prevent and control the 
sewage from the residential construction, tourist resort , agricultural production and industrial pollutant. 
The wetland Park, plantation and afforestation and other construction projects are encouraged, which will 
benefit to improve the contaminated water bodies, which benefit to ecological protection and ecological 
restoration[1,2] . 
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